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Many really economic variables and phenomena usually have spatial correlation, 
such as the convergence effect of regional economic growth, industrial clustering 
effect, the inter-regional conduction of economic crisis and so on. The traditional 
econometric models assume that the individuals are independent in space while ignore 
individuals' spatial correlation. Therefore, the estimates are often biased when 
studying the above mentioned economic problems with spatial correlation. Spatial 
econometric models can effectively solve the problems with individual spatial 
correlation by introducing the spatial weighted matrix and capturing the spatial 
correlation of economic variables. This is what the traditional econometric models 
cannot do. So far spatial econometrics has become an important discipline branch of 
econometrics. 
  The traditional spatial econometric models mainly consist of parametric models. 
Their advantages include that theoretical derivations are relatively easy and have 
prediction ability. The pre-specification of model form is their common drawback and 
difficult to be met in a real dataset. Thus, there exists high risk of model 
misspecification and also may lead to the lack of robustness for estimates. In order to 
overcome the above drawbacks of the parameter econometric models, a natural idea is 
to relax the restrictions on the model form and let the data choose the suitable model, 
i.e., establish a non-parametric spatial econometric model. The characteristics of such 
model do not require us to know the specific model form in advance and let the data 
to find the underlying model, its estimates have higher robustness. However, the 
ordinary nonparametric models inevitably exist the "curse of dimensionality" for the 
data with high dimension. The establishment of dimension reduction models such as 
single index spatial model or varying coefficients spatial model is an effective way to 
solve this problem. Therefore, nonparametric spatial econometric models, especially 
dimension reduction models, have important research significance and value both in 
















autoregereesive model, single index spatial autoregereesive model and vaying 
coefficients spatial autoregereesive model in this dissertation. The main content and 
conclusions of this dissertation are summarized as follows: 
(1) The study of ordinary nonparametric spatial autoregressive model. Firstly, We 
relaxed the assumption that the model form in a parametric spatial model was known 
and establish the ordinary nonparametric spatial autoregressive model with 
non-endogenous explanatory variables set randomly; Secondly, we constructed profile 
maximum likelihood estimation methods and GMM estimation methods for that 
model and proved the consistency of the above two estimates; And then, the Monte 
Carlo simulation results showed that both bias and standard deviation of parametric 
and nonparametric estimates overall were decreased with sample size increasing while 
the estimated effect of the spatial correlation coefficient was impacted by the spatial 
complexity in some extent, the more complex spatial structure was, the bigger 
estimated bias was. The numerical simulations also showed that parametric and 
nonparametric estimates of the model were able to achieve the desired results both in 
two estimation methods when sample size was about 200. This indicates that the two 
estimation methods have good performance in small samples. 
(2) The study of single index spatial autoregressive model and varying coefficients 
spatial autoregressive model. Because there may exists the problem of "curse of 
dimensionality" in multivariate nonparametric spatial autoregressive models, We 
firstly established both single index and varying coefficients spatial autoregressive 
models which have dimension reduction functions; And then we constructed profile 
maximum likelihood estimation methods for the two models and proved the 
consistency of the estimates obtained; In addition, the Monte Carlo simulation results 
showed that the biases and standard deviations of parametric and nonparametric 
estimates were overall decreased with sample size increasing while the estimated 
effect of the spatial correlation coefficient was impacted by the spatial complexity in 
some extent, the more complex spatial structure was, the bigger estimated bias was. 
The numerical simulations also showed that parametric and nonparametric estimates 
















about 169 and 225 respectively. This indicates that the estimation method for the two 
models have good performance in small samples. 
(3) The study of relationship between foreign direct investment, economic growth 
and environmental pollution in China by using ordinary nonparametric spatial 
autoregressive model and single index spatial autoregressive model. The empirical 
results showed that there existed a significant spatial correlation between regions of 
environmental pollution in China. In the view of single factor, there existed inverted 
"U" type nonlinear relationship between economic growth and environmental 
pollution, and the value of inflection point in inverted "U" curve is large. In contrast, 
foreign direct investment and China's environmental pollution had a "U" type 
nonlinear relationship, and the value of inflection point was small. From the 
integrated perspective, the impact of economic growth on China's environmental 
pollution was at first enhanced, and then weakened with respect to foreign direct 
investment. Therefore, in the long term, strictly controlling the introduction of 
polluting foreign investment is an important means of improving China's environment 
quality. 
(4) The study of relationship between economic structure and economic growth in 
China by using varying coefficients spatial autoregressive model. The empirical 
results showed that there existed a significant spatial correlation between regions of 
total output in China. The empirical results also indicated that the output and 
employment structure of industry sector and service sector could ultimately affected 
China's economic growth by output elasticity of factors and technical level. However, 
the path of effect of different economic structure on China's economic growth is not 
the same. This indicates that effective regulation to economic structure is an important 
means of maintaining China's economic growth. 
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